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 Pyrus communis and Malus domestica are recognized as the most important fruit trees worldwide. The rearing 
technology of pear and apple cuttings in nurseries is an important step in cultivation of these fruit trees. For this reason, 
this problem must be approached in a complex manner, taking into account all technological challenges. Besides soil 
type and culture maintaining, an important component is fertilization. In last decades, besides classical fertilization 
technologies, there are approached unconventional technologies of fertilization using new sources of fertilization, as 
wood debris ash. If these new approaches are applied, one must take into consideration the homologation of the entire 
technology. The main stages of such steps are: research, testing, verifying, report and homologation. 
 




1.  Introduction 
 
There is well known that the pear (Pyrus 
communis) and apple (Malus domestica) are 
unanimously recognized as the most important fruit 
trees worldwide. They are cultivated all over the 
world and productions, meaning fruits, are used as 
they are, for consumption, but also for a large 
spectrum of uses.  
There is known that 72% of all species 
belonging to Pyrus genus, which are cultivated, are 
destined to commercial aims, and they originate 
from Asia. In this respect, we may mention that 
ourdays, USA uses 1,500 clones of Pyrus genus, 
and, according to Nee et al. (2002), about 40% of 
these belong to Asian pear varieties [5].  
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 An important step in development of healthy 
pear and apple cultures is represented by supplying 
appropriate rearing conditions for the Pyrus 
communis and Malus domesticus rootstocks in 
nurseries [2, 7, 1]. Because the rearing technology 
of pear and apple cuttings in nurseries is complex, it 
must be approached in a complex manner, with all 
its components. One of these components is 
fertilization that must be applied in best moment, 
meaning from spring (immediately after the bud 
breaking) up to summer (end of July).  
The role of the fertilization is to assure the 
optimal nutritional soil condition, meaning 
enhancing, according to needs, soil content in 
nitrogen, phosphorus, and potassium [3, 6, 8]. A 
suitable soil fertilization will be the premise for 
healthy mature plant.  
The mineral fertilization is performed usually 
with commercial fertilizers, in different doses, and 
they contain different ratios of NPK complex.  
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The preoccupation for finding organic 
mineral fertilizers as source of nitrogen phosphorus 
and potassium, is not a new one, but in last decades 
it evolved. In this respect, we mention that, among 
different unconventional organic fertilizing 
solutions, it may be emphasized the fertilization 
source represented by the wood ash resulted from 
burning of wood debris in furnaces [2, 4, 9].  
An important issue connected to the 
opportunity of using wood ash as fertilizer is 
represented by ash characteristics. These include ash 
pH, content in nitrogen, potassium, phosphorus, but 
also its content in microelements, that may harmful 
for human health. For this reason the use of wood 
ash as soil fertilizer and, if needed, amendment [3] 
depends on several issues and among these, two are 
the most important, meaning its composition, and 
soil characteristics.  
Nutrient values of wood ash vary function of 
the ash source, meaning burned wood specie. The 
ususl pH of wood ash has value within the interval 8 
– 9. Thus, it is obvious that this kind of fertilizer 
may be successfully used for acid soils (organic 
soils), as a balancer. Because pear and apple are 
cultivated in appropriate conditions on acid to 
neutral soils, the use of wood ash as soil fertilizer, 
instead traditional mineral fertilizers, may be a 
suitable alternative. 
In this study we aims to emphasize the steps 
needed for homologation of a methodology of using 
oak and durmast ash as soil fertilizer in apple and 
pear nurseries, taking into account the available 
connected regulations.  
 
2. Material and Method  
 
In order to develop a methodology for 
homologation of using oak and durmast ash as 
fertilizers and/or amendment, we must take into 
consideration the steps that must be covered. In this 
respect, we mention that there must be taken into 
consideration both experimental and production 
phases, and elaboration of the procedures, and 
homologation report.  
Besides laboratory analysis biometric 
approach must be involved within experimental 
step, and in production step also. It is recommended 
that statistical analysis to be performed, including 
basic statistics and also ANOVA for calculation of 
the significance of differences.  
In order to deliver a documented and 
complete starting study for the homologation 
methodology, parallel studies are recommended for 
experimental and production testing phases. They 
concern the monitoring pear and apple development 
in simultaneous cultures organized in the same 
experimental conditions (soil, clime), when 
commercial NPK fertilizer is administered in one 
group, while other is treated with oak and durmast 
ash, as source of NPK. 
 
3. Results and Discussions  
 
The homologation methodology must cover 
five steps (Fig. 1). They are: research, testing, 
verifying, report and homologation (Fig. 2). The 
research stage, besides documentation and 
laboratory work, must start with establishing of the 
importance of the issue. In our case it means 
identifying the evolution and importance of the pear 
and apple fruit tree cultures worldwide, in European 
Union, and also in Romania. All these steps must be 
convergent with current Romanian and EU 
regulations in this field [10].  
If we take into account the FAO statistics 
[12], results that by more than 2 decades (1990 – 
2013), for both analyzed cultures, the same 
hierarchy of producers may be emphasized, meaning 
that Asia was the biggest pear and apple producer 
having shares of 66.60% and 53.60%, respectively, 
followed by Europe, America, Africa, and Oceania 
with the lowest share of 1.10% and 1.30%, 
respectively (Fig. 3).  
According to FAOSTAT and FAO reports, 
during 1990 – 2013, the biggest pear and apple 
producer, in the world, is mainland China [11, 12], 
with an average production, by considered period, 
of 93.03 million tonnes of pears, and 21.47 million 
tonnes of apples (Fig. 3).  
Concerning pears, in terms of hierarchical 
producers, China is followed by Italy with 8.63 
million tonnes, USA with 8.36 million tonnes, Spain 
with 5.73 million tonnes, and Argentina with 5.70 
million tonnes (Fig. 4), while for apple, by USSR 
with 5.36 million tonnes, USA with 4.49 million 
tonnes, Turkey with 2.38 million tonnes, and France 
with 2.16 million tonnes (Fig. 4). Concerning 
several important issues connected to pear and apple 
production, as area harvested (Ha), production 
(tonnes), or yield (tonnes/Ha), in terms of average 
annual growth rate, the analyze these evolutions 
during 1990 – 2013 in Romania, reported to the 
same evolutions in world, and European Union, 
emphasizes a particular situation (Fig. 4). In 
Romania the area harvested with pears decreased in 
average by 3.91%. The same evolution may be 
encountered in EU, but in smaller extent, only by 
1.7%, while if we express this evolution by the 
world, we note different tendency, an increasing 
one, by 1.63%. 
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                         a. pear                                                                               b. apple 
 
 
Figure 4. The average production of top pera and apple producers, by 1990-2013 (millions tonnes) 
 
 
The same tendencies are reported for 
production, while productivity increases in all 
analyzed areas. Here we mention that annual 
evolution rate in Romania is 3.52%, bigger 
compared to UE, where it is 1.43%, and even 
compared to the world, where is 2.77% (Fig. 5.a).  
Compared with pear crops, some different 
evolutions may be reported concerning the area 
harvested with apples, which decreased in average 
by 2.19% in Romania. The same evolution may be 
encountered in EU, but in smaller extent, only by 
1.19%, and by the world, we note the same 
tendency, but only by 0.75%.  
Annual evolution rate of the apple production 
decreases in both Romania and EU, but increases in 
the world. Productivity increases in all analyzed 
areas.  
In Romania the annual evolution rate 
concerning production is 1.98%, bigger compared to 
UE, where it is only 0.96%, but lower compared to 
world tendencies where FAO statistics report a 
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Figure 5. The annual evolution rate concerning area harvested, production and yield of pear and apple cultivars, 
by 1990-2013 (%) 
 
These statistics (Figs. 3 – 5) shows the reason 
why much and much attention is paid to continuous 
improvements of the technology of the cultivation 
of these two fruit trees, pear and apple, respectively. 
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The homologation of a methodology of using 
oak and durmast ash as fertilizer in pear and apple 
nurseries, in Romanian conditions, must follow the 
steps needed and nominated by the specific 
legislation concerning both ash quality and status of 
concerned fruit trees evolutions in our country, but 
within world and EU context. The methodology we 
proposed covers both technical steps, and 
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